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Abstract of JP20031 65787 
PROBLEM TO BE SOLVED: To obtain 
characteristics suitable for a balance between a 
thermal expansion coefficient and a thermal 
conductivity, which is required in actual electronic 
parts (including a semiconductor device), etc. 
SOLUTION: A composite material is composed 
by impregnating SiC 20, which is obtained by 
pre-burning a porous body having a thermal 
expansion coefficient lower than that of copper 
and making the body into a network, with a 
copper alloy 22. In the composite material, 
copper and additive elements are so prepared 
that the thermal conductivity of the material is 
characteristically >=160 W/mK. The copper alloy 
22, with which the SiC 20 is impregnated, 
contains one kind or more of additive elements 
selected from Be, Al, Si, Mg, Ti, Ni, Bi, Te, Zn, 
Pb, Sn, and a misch metal within the range of 
<=5% to the copper content, and contains 
inevitable impurity components and gas 
components. 
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3 0^St^l80- iK®;*-£4 (Xf77S7) . i« 
KHIijm^i^T. »lS4 4a*n ? #Cffi*t*£i: 
m2S4 4bp ( gcO}gB!«(i. SVWia44art 

fcar-rsiktrfts. frfBx-f-yrs6TojD©!Ls 

Ki-^T, jfflHfflO-W^S i C2 0CDH 
«7L+^il§ixro4^t*^. T*KffiaW4»l 
^4 4 aCffT-rSSMfflttS i C 2 0K*»SilftA> 

mLtzW£X\ m2M4 4 b tJ4jfflWft6**«Sitfc 
S iC20*^4-fctft4. 
[0064] -ecof*. 5 2 fcil tTSffiSS 

3 o rtco-^am^'x & sBrt-* t [B]B#tc s jfxmxm 5 
o*»tT»aiffl^&flfffi®»3 0rt{c«;A-t4 
T77S8). z<Mrm#xnmi.bKmm#zm 
Mzx^x. nm^^mmmommm<m 
mu flEE«S3 0{4jaa[t}^is*LS. ^^a^ft 
s^ac J: MBs i c 2 0 iz-fr&^htzwim 

i)K Satffl^ 2 2 <0»£IHfc UT#«P3fit-4 >! k 

*asnfc«^A2 2«s i c 2 otssHKfia* 

$ix4. 

[0065] fto&ipigi LTtt, 06 tts^T-jS 
«K)ftrttictJ: 3 BiflBXT-y7 0 S 7 -C<0«HW« 

^7 Ltztmx\ »i±m 3 o . h 4 v 

3fi^SiC2 0fcfc*L£fc«M3-£S (^rvTS 
9) . i«O^L^<OjgtttJ:->TSiC20{±Sa[ 
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[0066] z<ni o t, WE'^trsawwEpit 
Btri 1 1 i 0 , HRCHIi s i c 2 o^oiH 
££2 2 OSfSJfiUifcSBfcfT oZk #T'# . L*» i> . 
s i c 2 o*^oflte&2 2<7)-&S*£iaLt$-fr6£ 

IP*>. MBcfrt, 2 0 0X:t'tW¥#m&%ffl t 4 . 0 X 

i o~ 6 /°c-9. oxi o- 6 /°ct\ fr^mmmn 

6 0W/mK (Sji) Iilh£*"?-|.t-hvy?l 0<D 
4#t££|6Lt3-«*-4.r 4. 
[00 67] B5IEXr"x7'S4tfcV^. t-?4 2fc 
iKLTJjl 1 m4 4 a ^££2 2 

IB£&2 2C0BMJ; "J 3 0°C-2 5 0°CiSV«fi#l 

< . #& L<iilrlEiu£U o 5 o*o-2 o o°c«Wfift 

jWKLK «ffi§SI30f*i£lxl0- 3 T 

[0 0 6 8] ttl. Wtaxf 7rS6(CfcV^T, 
H 3 0 rtfc^aW^ t*Ai-« - 1 1 J: -5 ? ft£E^§5 
3 0ttt4-t6E*tU"Ctts lOkgf/cm'ja 
±, 1 0 0 0kg t/cmt&rfb-tl. ZCD0&. 5 
Okgf/cm^XL, 200kgf/cmW*«t 
L<. i"3ff4Kttl0 0kgf/cm>JJLh, 15 
Okgf/cm^OTtS)!.. 

[ 0 0 6 9 ] t £, ftE&83 0^)BE*«ft4^IBHi 

i fwa±, 6 o war**.* < , mt t < u i m±t. 3 

[0070] S i C 2 0«1!: ±3£L 
Jti a t. ¥*8K&#5 jum~5 0/*nWO&<W9 0% 
JSLfcfffcU ^O, §WL*** 1 0 v o 1 %~7 0 v o 1 

[007 1] SiC20ig^-#2 2icDi!ft 

teOlftUb&BoT, SiC20Cfftl-10vo 1 
SIL<l±3~5vo l%<9Nito^£f|-f£fc 

bb-oZWMiimt L<, Mx.tfN i -P-WOftoS* 
N i -B-W4)«>-?§*gSj&«a**lS. 

[0 0 7 2] £tz. S i C 2 0 kM&&2 2 bWiMtlft. 
<Dr&Lt&0oT. SiC20fcWSiSrl~10vo 

1 a^L<(i3~5vol %*S5*4 £ fc # 

[0073] f Lt, MIES iC20Cfftl-l Ov 

0 l%<0Ni«>-5 f*Siil- 

1 Ovo iaf*8«H«£i:fcBHSl/C. SiC20t 



•£\ mil^y-J^^^^^zMlX, N i^S i tcoffi 

[0074]-^ ^SDDSCiSttS^aBSIEJi, *S 
4> 8 0 0 °C £ T-cOIIPbI IC tJ t vt , - 4 0 0 °C 

[0 07 5] mfBXT-yTS6^V^. »ffi&»3 0 
fctf^-rSEJll* S i C 2 0<0§ffiWL«fc:ffi££2 2 

S i C 2 0fc»£&2 2A**iaS<iTV^^|HSt?L 

tiztts-t&zk &<m km. 

[0076] ;»Klif«^Wa shburn(0 

£«&gfc-$-*. tSfctf. 0. l//mWfcN00kg 
f/cm', 1. O^mWfcMOkgf/cm^ 1 
0 ;u m * CO t # 4 k g f / c m 2 CDEJj & ^il-fil^ 

[ 0 0 7 7 ] S i C 2 0 fcffl^2 2ttSiat:tJ 

lvtE£#£t. §SS i C 2 0#S ikC^m^tlX 

**cDmmv3mzti%<%z>> s i c 2 0 
t«^2 2km&xmmm-tmmzmtfiz 
btfiOmx'bh, m <^mm- mm^s otft* 

■t*ffi*=l Okgf/cm^JiLh. 1 000kgf/ 
cmW) s $2«tt (WI=^2 2 
WIWU: 0 3 0^C~2 5 0"CftW^S) xii»3««H 
*ft (SiC20Cfftl~10vo l%<0Nife-5| 

^irr) ssifis-frsifctJ:'?, siC2 0fc«s^ 

22t<0«JW^iaita<'t4ifc36«TS*fc«>, MEW 
J: 3 £ S i C 2 0 «O$MBRj6£*lr£0»* S £ fc 

[0078] S i C 2 0 k&fe&2 2 kteMtlfe. 
tfM^Zkfrt>. mit& 2 2 
MiWt4:!:«Wfi4. Ifl3<0»£# (S i 
C201tf»l~l Ovo 1%C0N ii6-5^S:]5fe-r) . 
X(±^4 (DOm&tt- ( S i C 2 0 tfft S i & 1 ~ 1 0 
vo l%1sm*t&) feff^ifctiOS i C20WSI 
7L^ffi««$n. S i C 2 0 fc«^A2 2 tOTjllfltt 

2 2 ZGHZithZ k ifiX'% 5 . 

[0079] zzx\ l-wmm&fit. zvmm 

i±, S i C 2 0«ai, MS, N i too £<D«ffi^ 

s i^vsw*^ jdje^. mmm. <%%im 

m&XM&tX. ZVkZnSi C/Cuff)BU80SSLk 
C u «HMI«8WStv^*fcfc<0T*& . ^-^OWS* 
^@7«0^HC^-f. ClcOH7tfcV^T. SiC/Cu 
<0RJtE«8itt, SiC20tCut wnt»jftS*lfcR 

mrnnw* mm) £.i~>xm&z&b. %<nm&k 
m±. tXYnrnx-ht. tn. z^m&k^wm 

tt , SiC20tCui; colBIK 5 ^ mJSLh<oaEJB*«4 
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tht. s i c 2 o t c umnmmtfmtL, 

■ KfcmnWfr #'l;um£j 
• KJEl^flE^ #5;um£fl. 
[0080] £tf>gattSg*»4> s S i C 2 0 etifflM* 

7,8, 1 \m\2) JWWCtt, ^vffti, SiC/ 

[008 1] z.tit 3 j fyr)Vff)o-h. +r>7>v3. 7 S 

1 IRtf 12COVvttt, N i*r>S*4W±S 

£fr->TH£fctf>. Cut^liitt^ifii^O. fluff 

B^riaSrffl< "ti - fc * 0 . f?iE*>«fc o 

[0082]-*. jDE^^friamSIEfflJ: 0 «»ffiv>8 
kgf/cmJtftit^H, 5&tf9{~Ol,vt 

»tf 5 ) fcOWCIi, S i C/Cu«)RJ6tt8Itf r £Jfc 

[0 08 3] sjrtj, -tf-yr^efcovvt, sic/cu 
t u& oa, m#Rvm&tf*ti&m%m 

WC, ^IWMtt^^f S i C/CuORJSE 

[ 0 0 8 4 ] k Z bX\ 9te& 22k <nmwe£&n&b 
fcSSi^iftOSiC (Si-SiC^&tt) tLT 
(i. fflx.ff2~2 5wt%<9Sii7 5~98wt%<7) 
S i Cfciffli: LT£*l/C3r4 S i - S i C^gfls*- 
fflv*4£i:a*e**. £*>Si-SiC*BStt£&*K 
tt. iffllOOSiSfcttLT. Al*«fc£0. 2fi 

«sot, sio 2 ^3. omRMttTizztimww 
-thkmz. m i o os»at*f LT3pK«^*oji 

SO. 4~4. 2fi«»K«iJ»tSii:* f ff4U\ 

[0085] £*Wfc. tirtes i - s i c^^o-ra 
Ttt. s ic«*. #»«A>f 

[0086] -?-lt. meft&fflicB&amu 



i.S -» TRJSE^J 
Si-SiC^tt£i8£tl>. 
[0087] fflB^ffit ri/x«, MLE 

cnm&frhTvxmmt lw inE^t trim 

50-2000kg/cm^'W. 

[ o o 8 8 ] mz. m i ^mmm^hmirm 

[ 0 0 8 9 ] SS 1 ^SeWtffi £ ^iiXWi . B 8 fc * 
•f J; 3 fc. ifc-f . SbJE§§s3 0 fcfcJSfRJBfc LT . BSE 
W» 3 0 ft CRtt feitT V ^* »*»»4 0 1 S4 4 
afcTJTtffilStfS (Xf7rS 10 1). 
[ 0 0 9 0 ] *<Z>». SiC2 0*!B2S4 4bt-fc-y 

bu ^«ix^ffl^ (mm) 22*mm4 

4arttSLatr (XT77S102) . 
[0091 ] S 1 S4 4 art^it^I^gS 

«K3SL3taprc. sj£§§i3 0^180- m^i 

4 4a P«jwSFitffl*qF*t:firr *ft 2£4 4 b fc«T 
JfaiMtS i C 2 0*«S*lfc«ltfc 

Sri. 

[0092] ^"X#A« 5 0 ttflfflE»» 

3 0rt(c*iaffl^x&»AU"C, i»E«ts3 0rt^3D 

E-tl) (Xf?rsi 04) . i<0ME«atJ:-5T. 

mmmmte s i c 2 0 r 1 1 

[ 0 0 9 3 ] iwc s m 2 <v$gm£.to&iri&jm£o^ 
xmmhk, zcr>m2nmMmhismTmte, a 

ff«»3 0rtfciSm$ftT^6S*!s»4 0«^Ig|5+* 
rttt, flKft«tJ:-5Tlim4 4ai;^2S4 4b 

UzttWtiKhZk^h. 

[0094] fflEttflMEfc LTii. m?L*^4 0%~9 
OXt^WO. 5mm~3. 0mmT*6* 

< imiimv 7 0 %~ 8 5 %-c-\ ^aag** 1 . 0 m 

m~2. 0mmtW#?UH!9S7i'fl*^^£t 

[oo95]^lt. ^0^2 mmmz\% h^mM 

44atT*fc. JS2S4 4btJJ5rfcfflfllS*ft 
x-y7°S2 0 1 ) . 
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[0 0 9 6] Zcom. S i C2 0t#l£#2 2<7)3t£ft 
ffi^3 0^»*^4 0|*|fcA*U ffl-#A2 2<0«* 

±;freffiiOTSfS2g4 4brtfcffiHU siC2 0£ 

202) . 

[0097] iSE£#3 0 (&tfW*S#4 

o) sap^Lfca. ®»*4 8&5ifr»ffi»»3 0rt 

Uf?7S203) . 

[00 98]*«0«L b-^4 2Ka*LT»2S4 4 
b<^£ffe2 2£JlgSfflB1-a UT7TS2 04) . 

it m t xmi±®& 3 o A&itmtfzimx ix . 

ffiS*3 0rtfcJnffi« Uf77S2 05) . £*>flD 

raitiot, jj6rtnsaM-4«2S4 4brt<oafM 
*n±, tweiiu T*K*aaw4»iS4 4art 

<0 S i c 2 0 OBHStfUB+fcaaSfi* - k fc&S . 

[ o o 9 9 ] mz. m2cvmmmmizffiz,mmifmiz 

owe. Ml 0-01 5fc«8WnateiHH-*. 

[oioo] z^m2commmmmmmmi±. 
mmztem i o \,z^~m^-ti ? * * h 

7VX4F6 0{;t ffitt<0ffift6 2l*lfc. «&£*fc£T 
^yf- 6 4k. fTF^Vf-6 4±fcH5££*iJt±ffiinP 

£ 1 3*lfc_b'<i'*6 8 fc , fifMM^6 6 SrMfrt 

b7°\sX&6 Ofctt, KSSIS^fcfttfURSWf 7 2#K 

[0101] |&IEi»*g86 6ti, +£357 4 

±^Vf-6 8<7)fi : S (Xhn-?) fcSteJ&t*??^* 
«7 6#i«tS>*u 1877^^7 6 cOTBWis ituE 
B^«« 6 6 co±JS® k j£H LT»*$» 6 6 £»WR 
fcft W * -y * y 7 8 iM <9 H» htlX V . - 

T^y^6 4^rt«tii, »^«S6 6rt*Jn»-t 

[0102] fit, jS2*>3Qi«o^(cffissg;^ 
(i. mi lt^igfcBtrifcfciOfi**.*. 

[0 1 03] £1\ ■fcfcS»6 60+2a$7 4rtfc, T 
HSiC20 < £fLftfe7$-y?S!07-r/l^5 4. 

«^A2 2<7)mmxikxi-h Ux-yTS3o 1 ) . 

7 -f rt/* 5 4 fc LTiis 0%~9 0%T\ *» 

-«»'0. 5mm-3. 0mm-?&4£?L*-fe5 5 

** 7 0 %~8 5 %T\ A^M?LS^' 1 . Omm-2. 0 
[0 104] ME7 4/1^54(2, SiC20t 



WfctLXnmWt^tzL. #£g&7 4<D3*>, 

? 5 4 2 2 C5«flS-fc v h 5 *ut»** 7 

4a. 7*;l/*5 4T<3SiC2 0#*^§*lfcaB# 

zrm 7 4 b t Lxjmtz. z t tfx°* & . 
r o 1 o 5 1 at. »*&»6 6 £«a LfctL 

7 2£iItT»*«»6 6|*gtf)K£3l&£fT oTKW* 
§§s 6 6 7 4 a &t>* 7 4 b ft * % WSM £ 
Uf77S3 02) . 

[0106] * <0«. t-? 7 0 £ffl«l/r±£7 4 a 
rt«0«B^2 2Silfi!fe*»tS (Xf77S303). 
Z.cnh%. «flBb-^7 0^Oii«fcflWTT^yf-6 
4<7)«8 OrttMfeffl8£fttaLTBiWS«6 6<0P"J 

[ 0 1 0 7 ] ±M7 4 art<9«£&2 2^fffi| (jgjft 

m) m&miizmiKmgx\ _b><y?-6 8£T*fc 

»»5-a-CJbS7 4art*J9fSEi-ClinJE-t4 (Xf7 
7"S3 04) . i<0k#. ±^Vf-6 8«7 5>'> ? SI57 
6 fcffi 0 ftft feft/y 'C -y # y 7 8 fc Bifc^S 6 6 *>_hfl 
fflk^l^y'St^ffffitJ: 0 . M'm%6 emu 

rtgP^Mii*W^S6 6^htJi^^tV^ 
[0108] WJgEfc*ofc±a7 4 af*ic0ffl^2 2 

mm (.mm) &±M7 Azmmiz^xv < 

)V? 5 4 S-atTTS7 4 bfilfcff ta}S*iTKTS7 

4 b mzmxztiz t mmz. mTmi a b nzikm 

tL^SiC20t#vS§a§„ 
[0109] IfiHBnPIKi^TWRSSfLT^&Kjft 

( s i c 2 o ftwmfflmni>rmtfmamt ztite& 

aS§8 0 K^IfflSS*taUTi»^«»6 6 StT^*^ 

5 ) . S i C 2 0{C*S§*lfc»Hffl^«fflS-li:S. « 

awsrrr s *r.t> 6 8 1 t^v^- 6 4 1 ±sb 
mc»»6 6 rtoanff«ji»±«fts*i6 . 

[0110] «H*^7tfc^T-. «te&2 2*%?i 
Sflfc S i C 2 0 6 6 *^]R 0 fflf ( *r >y 

7'S 3 0 6 ) . 

[0111] dO«Hg*tSKt$^Ttt, S i C 2 0 tM 
2 2 1 *+*tffi« Loo JP«i L . 2 2 ^ 

HLfcfts M*?MZS iC2 0t»j|l!$^ *^o, ^il 

tTftft-fl. i -5 1 Ltzff)X\ S i C 2 0 Cjg^A2 2 

& J6*«c*i»t4 - fc * . mm\xu^\mm 

£fimx"tt o X o lz LtziK %ETX-fti ti»iw„ 
[0112] iOcfc o (c. ^Ifflk s i c 2 ofcftteim 
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[0113] mmxit. mmfimtim±-rtt:*> 

t, ±^y?-6 aizteif&y yy ; J&7 6coTfflt;-?-y 
* y 7 8 fcR{« «k -5 1 H l o z^IIt 

itft i 3 t . WA^Is 6 6 OJUHBSfcX -y * y 7 8 £f£ 
ttSJ^fcl/CfciH. 4fc. H12A|cSStf-J:-3fc. 
U y^WMW^^y\ 0 0 £ 2ftlJaCLt^7^ 
ygWl022r. 01 3tSrtJ:dt, ±Siy+6 80) 

« 1 0 2 1 0 4 ti£»WA 0 atri f: t <fc •) 

#m>*v*>i oo msimkL. fsgwt.t£7 

[ 0 1 1 4 ] &t. »2<^MS«»!Btffi4l8t*ife<0 
SeMWconTH 1 4Rl/m l 5 SiBHLWfeKWt 
S. Ell 0fc#^4i<3fcovvtfciH«^£tf 

[oils] znimmmmmijmizti^xit. * 

•y h7VXjp6 0fcU\ H14fcSi-J:3fc, f&'MM 

5S«y^^fcT«jSS*i^7^;^asSl 1 0#H*3 
*U TM7 4bWHffitWl 1 2#%1Hg£tJK 1 9W? 

micoo-h. yowffiti i ox^oh±mm i ± 

S7 4 a t& 9, 7 ^ 1 1 0 X 9 tT^HK** 1 

Tg74bfc&&. fjfc. TS7 4bteK>5#{t4>tut 
PI 1 2KBLTI4. Ml 1 2fcHfcfc!:*fcTS7 
4 btfttStart.* J: o 4*fcWIUfl3*i4 . 

[0116] -eLT, i<^JB0U=ffi*l8i*Stt, H 
1 5fcST*Ifi*WJ£fcfcJ:9ff;bft.6. 

[ 0 1 1 7 ] 4-f N BA£2I6 6<0±^7 4 afttffl^ 
A2 2*»fcftAU T^7 4b<7)pl 12*BBV>T» 
TS74brttS iC20*SA"tS (^f?7S40 
1 ) . 

[0 118] fcC s PI 1 2£HtTT£7 4b*«S 
Ls IC*7 h7-UX^6 0 fc*g*U:1& »$Wf 7 2 

77S4 02) . 

[0 119] t-r?7 0ta«tT±S7 4a 

fltf>*Hf£ 2 2 £ Jnf^fWI. (Xfy7S403). 
iO*&tl?iEb-^7 0^<Da«i:ff-frTT^yf-6 
4 CD«8 0 rtt Jll^S*£«LTB*«»6 6 

[0 1 20] ±£7 4art«*te42 2am*Ri <*» 
ffl) *«&£tiiU«T\ ±/<y^6 8*T*t 
SWlS-l*T±S7 4art*Br£E4-ClniflE1-S (*r? 
7°S4 04 ) . 

[0121] BfSBEt*-5fc±S74artO«^2 2 
WVfMll (iMkffi) »4±a7 4arttfDffi*|£j:->T7 4 
/I^gflMl 1 0SriiLTT^7 4bffltfftffi$tLTlS 



TM7 4brttWA§<l5fcl^iet. I^T^7 4brtt 
SBSfUfc S i C 2 0 tfcijUtfl* . 

[0122] eiapsat ioT^tftss^Tv^iiijS 

8 0 (CttSIfflatffcfcSI LTBf*«» 6 6 *T**feJJSr 

5 ) . s i c 2 o izfrmtimmmmm^h. 
[0123] m®tf%-TUzm&x\ m&&2 2#aa 

SftfcS i C 2 0 t»jfc»»6 e^KDffl-t (Xr-y 
7S406) . 

[0124] i(^ggfflitflk4«3e*ffitfcv^-ct>. m 
2ommnmma%mmmt wimiz. s i c 2 0 1 
2 2 £3WS« t£«H-S - 1 tre* h . £ tz . z 
<v$amx-i>. mmmt s i c 2 0 ££tflnffirt&^ 

. %mwMmzmmKw.m$:&mz& 
m-*t&z.btfx"&&. zngmmxii. met 

T*?SSEl£fT 3 J: 3 izLtziK JfffiTTtfroT t> J: 

[0 1 2 5 ] »3(^3tW»»t«4l8i*ffit 
owe. HI 6fttflBl 7t«HL4#feRW*. =3: 
fc. 01 0fc»J(«-6«>^t-3^Tl4H1»ftlELT* 

[0126] zcom3comm^mmtzmmmm^ 
mim2cvmmn&mm&wmiimtBmmzmm 
mtxhhbK smmza^x. s i c 2 0 

2 2k££ETXJ2gETTlgS*$i2\ MdBatTIJ 

leffl^ 2 2 mmt & jsrens: § . 
[0127] mmziz, mi 6t^-ti a t, m2<r> 
mmmmm&$mi]mzxmmzti?>* -y brb-x 

^60 (OW^C^B 66rtt7-f;^54 SrSA^-ft . 
T»h S i C 2 0 . ffl-^2 2c7))it^A1-|»^T'M ; 5r 

[ 0 1 2 8 ] * ut, ^3<7)mmcommmmmm 
a. mi7iz^-txmmtsztizi*)'tthti&. 

[0 12 9] 4^, S9^SP»6 6«+S»7 4rtt, T 

KsiC2o» m-s&2 2<nm<n)mz&\-tz> (xf 

77S 5 0 1). 

[ 0 1 3 0 ] mz. * -y h7vx^6 0 m%btzm. 
mm7 2^mtxm^mebmM^3\^i^x 

BW*lff»6 6rttftffittWCl-6 (Xf77S5 0 
2) . h-^7 0ta*LTBife$SS6 6rt<0 

«^2 2&Jlffl6Jffllf-t& Uf77S5 0 3) . £C 
k*, «Eb-^7 0^«Ki:flWrrT^>'f-6 4<0 

mm 8 0 rt t jiafefflstft^stt lt sba^Is 6 6 <ort«£ 

JnJR'ti.t^ttTfcJ:^. 

[0131] b^c^ 6 6 a^m^a2 2(r>mm^i m 
mm) m%m.i,zmLtztmx\ u^bs^Ta 
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T77S504) . 

[0132] mmz^tzm±2 2<nmm am 

m) «Hi*C««S6 6rt<0£E*tJ:ors iC20t#?§ 

[0133] f%r3<§miz£^xi>&mmZtLx^m& 
( s i c 2o^mmm^mmmm±^tim 

mm 8 o tjaswisMtea LT»*g» 6 6 £t**»s> 

i^fi^Tftfflt-S-iitiO Ur-yTS 5 0 

5 ) . s i c 2 o (z««sn^miiM««BS«£. « 

ffl*%TT S ^T'lA'yf 6 8 4 ti 

6 6 P"j«OHnffiKIBU«»S<ii . 
[0134] «H4^7Lfc^T. tt&&2 2*%iS 
§<13tS iC20*Wi/c«»66*»t]R , 3aJl- (Af» 
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FIG. 9 
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